Membrane Stress During Thawing Elicits Redistribution of Aquaporin 7 But Not of Aquaporin 9 in Boar Spermatozoa.
Freezing of boar spermatozoa includes the cryoprotectant glycerol, but renders low cryosurvival, owing to major changes in osmolarity during freezing/thawing. We hypothesize that aquaporins (AQPs) 7 and 9 adapt their membrane domain location to these osmotic challenges, thus maintaining sperm homeostasis. Western blotting (WB) and immunocytochemistry (ICC) at light and electron microscope levels with several commercial primary antibodies and protocols explored AQP location on cauda epididymal and ejaculated spermatozoa (from different fractions of the ejaculate), unprocessed, extended, chilled and frozen-thawed. Although differences in WB and ICC labelling were seen among antibodies, AQP-7 was conspicuously located in the entire tail and cytoplasmic droplet in caudal spermatozoa, being restricted to the mid-piece and principal piece domains in ejaculated spermatozoa. AQP-9 was mainly localized in the sperm head in both caudal and ejaculated spermatozoa. While unaffected by chilling (+5°C), freezing and thawing of ejaculated spermatozoa clearly relocated the head labelling of AQP-7, but not that of AQP-9. In vitro mimicking of cell membrane expansion during quick thawing maintained the localization of AQP-9 but relocated AQP-7 towards the acrosome. AQP-7, but not AQP-9, appears as a relevant marker for non-empirical studies of sperm handling.